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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the minimum 
loss, the broad band and the squareness ratio by 
selecting a piezoelectric single crystal substrate 
sliced at an optimum cut angle with respect to an 
electrode film thickness. 

SOLUTION: For example, a piezoelectric single crystal 
having crystal axes X, Y, Z like an LiTaOS is sliced 
around the axis X at a rotation angle 9 tilted from 
the Y axis in a direction of the Z axis as a substrate. 
When the angle 9 is selected higher than a 
conventional angle of 36° , the surface acoustic wave 
device with a high Q in which the attenuation in the 
surface acoustic wave is less for a GHz frequency 
band is obtained. Furthermore, since the position of 
the filter pass band is shifted toward lower 
frequencies with respect to a conventional spurious 
peak attended with the applied mass effect to 
electrodes at high frequencies, the spurious peak is 
located at the outside of the filter pass band in the 

device formed on the substrate with a higher angle 9 . Furthermore, the squareness ratio of 
the pass band characteristic is changed with the angle 9 and especially, the higher angle 9 
is used for a GHz band than a conventional angle to provide excellent pass band width and 
squareness ratio to the substrate. 
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-rsiHT'fe-So ai mxi^L iraos <^^^f£^ 

[0 0 12] m2ltLiT&03 m»^<^OXY-X 

{C, V L i T a O3 »^{C#[4*®i2mS?:?^ 

^■t^#^, 3 6° Y-Xa^;()'5, ^fcLiNbOsS 10 
^lC#t4^®?^g^?g^-rS#^, 6 4° Y-X» 

szititcis, tWftfi, US7 7- 

[00 1 3] EI2tfi, MiJlT'^bfefflm, LiTaO 

r^^0x\ smneifis 6° o^^tc-^as^^^jts/Nc 20 

^S3i:^''t);^)^-5o ;fefe'U ^®tt#T'tt; Kovacs fa 
{Ci yfg©$tlfeMS®^?:^ofe (G. Kovacs ,et 
al., Proc. 1^0 IEEE Ultrasonic Symp. pp.435 - 43 
8)„ 

m^com-mzMLx^x^^jiKfjiV. mm(^W}nmM. 

^(Dmrnizj:^). m2(Dmm^mf^^wmmz 
mtu ®2ics^LT5tbfc<fcdic. m-^(Dmmsi^ so 
^^^mmnBimnmmiz-rii:s>^}i^^mht=.. t=. 
t£v. m2tp, &^x^Lr=.mmix mmms±K-m 
^zA 1 mm^m^hr=m^x% Li!}^%mM<Dmmi}mm 

[0 0 1 5] S^fC, EI31C, L i T a 03 SfehfCA 

m&0 1 o%(Dm^^vk'to mibmz, msjiKBMm 
mm(DmmzMi'xmrj:mm(Difiy~y'^y{fmm 40 

[0 0 1 6] f ^*3t., L i T a O3 #|g^»®®|Ifig 

GHz ^mizi5^^xmMW.(D^ti^prji<, Qtm 

J: e> fjm^^mmcizm^mm<Dmnmmimz^\ \ 

^);6;lBl^:^cD:^gvxL i T a 03 Sm^lzm^LkW&. 50 
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[0 0 17] mimm<\^m(Dnmit 

t>nX V 0 J; U %1«V N;^^'^ y ffi$ tlfe L i 
Ta 03 »«;b^tifcMji=^«i((gfeJ;as^?gi:b&#;i§ 
iEI4, 5Ji, •^ti-?ti*^;^^s L i t 
a 03 afei:}c?^^Lfc§tK^-®M:7-c ;i/^®M?ii®M 

^^v\ mm^ 0 0L i T a 03 sfeiijc, sffi 
izm^Ltzo 

[0 0 18] 1114 J:^J:i^A^SJ:e){C, ■7^';b^Jtt, ^ 
(Dms^. •t^t)%i3^y hndt/^3 6° Y, 4 0° Y, 
4 2° Yfej:t?4 4° Y®V^■rn®#^^C*j, BSI^-® 

lis a«'^'cD^(7)av^i;, pf4#$^''^o«e,o^}c 

[0 0 19] |lI5J;yt>*^Sg;e.{C, LiTaO 

3 *S®ISWg:^e 5:4 0° Y~4 4° YCDfgHlCiaSt 

C~ 8 5° C<7)|SHT'l*, llIK^8&tSfefe©3 6° Y\Z 

4 0° Y~4 2° Y^mmizmMhtcm^, m/mAm 

[0 0 2 0] ia6}*LiNb03#^a©9lHlfe 
Y - X«i:tcm^nfc*t»®Jf A^&, & 

w)mhn^£^^L^mneiz-D\,^x^-t. mefp^mm 

XBl^t=.Wi%. LiNb03(D64° Y-XS^g^® 

fc, m»:fy^'su<D^mfAm&m-'izm^i'tzLm^(D 

L S AWcD^!^^tf^Lfe%;CDT\ 0^ 9^)^6 4. 

" (m^^zmm^a^m/hizfji^ztmtf^^. tcti 

(J. Acoust. Soc. Amer., 42, 1967, pp.12 
23 - 1231)) „ 

[0 0 2 1] b*^u Giiimi^(D^^tmmM%m^ 

mmm.mzMhxmuxnrsi<rA^). ^ommM 
(mm0^\zm\.:&. imm<DmBm\t. m-^^ma 
mMf^nrnzi:^). me<Dm^m<?m.is^^^mi3]^\z 

[0 0 2 2] f j&t)*., L i N b 03 m^^m(DmB 

n e ?:|iBl5(3D 6 4 - 4; v; =fe»l«:ft^tC|§;g-tS 3 il J; 
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[0023] 

iz-Dyi^xnmizmm-t^o mi (a) :^^m<Dmi 

¥®a HI? (B) \,t^(Dmim^mx'&^o 
[0 0 2 4] 07 (A) mm-r^ic. mimmmy^ 

L i T a 03 * 7t a L i N b O3 ^^(D^Y 

•?ouT{c^$tifcii2(Z)ii^«^Ri ' t. xmi 

[0 0 2 5] ^'trcDiP^^^Ri , Ri • , R2 , 
R2 ' , R2 " ^C^3V^T, A*{ai«^ i Ji#®M 20 

v.xm^\^izmct^m>\mmm(^'^t^m-ts>m 
i<D-^\^izm^izm7izm^-t^mm(D^^^'^ 

intmi<Dm2(D-:^\&}iz^7izm^-t&f^2m(7ymmn 

Rl * . R2 , R2 ' . R2 " xii:^lFil±©MM 

^Ri imm'^nx^^^. :^mmmxii> mmm 

Rl . Rl ' / R2 . R2 ' . R2" »Al -l%Cu 30 

■^^mm^^ y^;v^o)mm^m-M:(Dio%iz 

[0 0 2 6] 07 (B) 1*1116 iA) (Dy-i }lit(D^ 

wmm^Bto 07 (B) ^mm-r^K. mmwsRi 

(A) , (B) (DWI&W&y ^ )v^\z-z>\,^x^miz 

mhtirzm/m>^^. l i t a 03 m^mi 1 

tiiiK mR(x>f!v hnB\-m^m<\z\tmmm\z^^L 

[ 0 0 2 7 ] 0 8 ^mm-^ \z. m-m:f^m<.\-mm> 
ijv vms^i^±t^\z'^ixxwph. 4. 2° mmfsv 

-r )vitnAm^0m,<^^^it. l i t a 03 n ® 

:^J«y h:^$:3 8° 5?>^e>4 6° (D|igia{C|g^-r-g.^^;lc j; 

7^';i/^fcDft/jNffA*R3^&l. edB^mKl^^S> 
Zttt^X^^. 50 
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[0 0 2 8] *feL i T a O3 

S3^7i^^msti^c„ 09 (A) 

09 (A) ^wkfuz. nmm.. mmwm^ 
>mKWk\zn\^x 1 . 5 d B (jy^-^^x^-mmm 

W2 2 0 dB®J?^$:#;iS^:^MBWi 

v\ BWi /BW2 ^cJ;y-|^Ae3tl-g>o-^?^i:l:/^>f:^g^^ 

\zmmmm0^'p'^^. ■two^. mmm^^ 

[0 0 2 9] 09 (B) }^ 07 (A) , (B) 

h^ecDMiSCilLTS^-to 09 (B) 

tiT 1 tcjat5^, 0=42° a^i^v \^nxmj\M 1 . 4 

7{c^-t--5o h:^:^)'^4 2° &^;tTii:^i-s 

*b<, l^eomg (B) LlTaOs^®^ 
'Vh^eilLTli, 4 0~4 6° ®#gH, #{C4 0~4 

5:4 2° {c8S^t-Sri:{CJ:y. ;©/J^AIB^*S/Mt 

[0 0 3 0] 01014, 07 (A), (B) 5l'l4^®?«i 

•t. 01Otft, IS^tiL iTa03 <D4 2° Y-X»K 
1 1 bTffio * tc-MWrnm 15 L 

iTa03®36'' Y-X^&S® 1 1 LT^ofc 

[003 1] 010 &#fl^1-^{C> ilii#i|Sc#ffiit 8 8 
OMHz fCtt5vi>M?g^S:5tU i|it4 OMHz <mmm. 

wmxmm\-^^^h, mmm-xmmi'mir 

4 2° Y-y.wm.^->t=.y^)\^^<h-}5%\ 'mk 
® 3 6 ° Y - X»K§:^o fc%)(D i y % J; *J 

fc., 010 T-li, y^}\/^ (jmi^'^\z s s B W(c® 
HtSX:/yrxt^-^jrA, B3?)W$ti'5o 
[0 0 3 2] 01 1 14, L i T a O3 ©Ylimx^S® 

^B{c, w&^mjMmzm^w--^ 7 %cd«@& 

^eiCoV\TlWtfeJ^tmS:5^'to tl^lCtt, Kovacs 

[0 0 3 3] 01 l§:#fl^1-SlC, mil^^mk 
2 tt^ij^y Yno:>m^>^^\zWP^^'^n^'B:fz.}Lli^io 
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[0 0 3 41 ®1 21*, 07 (A) , (B) (Dy-^)l^( 

1 2<Z)|-f^tCfeV\T%> ^mMtmMiZ. Kovacs ft6 
[0 0 3 5] mi2J:^)t>i}^^^viZ, i}vhni}'i3 8 

t>^mm(Dm-^ tmzn<}^^mi^^ m^mazmh^fm 
ti^<Di^t>i)-^^. m\^,^^m^^ tmnmnm-Xiz 

tec -So #{C, ^I10ijvhn 5:, mzwm bfc^f 
*bV\^gT'fe^4 0° 7!)N&4 6° O^HlClS^Lfe^ 

z.(D^t)rjm/bmi. )!mizM^&mm(Dm-&m 
%iiLtot.z?>izt!m-t^o mn^^t, :^^m(D-7 

&Jcizrj:^^oKm^t^a>tm^ L/V\ wm> 

izMhxi 5%&,mzf£?>j:oizm:^'t&(DtmtL 

mi 2 J; A 1 &SV^ttA 1 - 1 %C 
iZf£^Zt^BLX\^^. S^lZi:jy h#:«)U 0-4 6° 

cD^ffl-eii, mm<Dm-&ito. O7~o. is^ish 

h^;()U 0jb^ej4 4° ©I^HT'l*, SM® 
JSSttO. 0 5~0. 1 0®|gH'^^^'S>©;?)W*bV^ 
[0 0 3 6] ®13li, ®7 (A) , (B) ^y-i^l^ 
{cfe^,^T, #>!r7fc;?j^y N^7?J^^S;nfcL i N b O3 ® 

1 tLxm'K mn i±izm^ 
^^tcmmm^cDm'^ mmm^^m^m(7)mMizMvx 
mt^i±tcm^(D^ms<i^tmi^t=.mm^mt. ten. 

U mi Z<DtmX\t, %(D Warner ffi<Z)Mffi^^^ 
[0 0 3 7] SI 3 J;^Jt);!)^SJ:•5^C, ^m^\t, ^ 

m.nx\t. mmzii^^^^mf)^^. 5%«T(^iic: 

wmMt!^^h\zm±h. m^^wmm.-^ 
(D4%^mk.^t. ^m^itmazmi^Lxbt'^. 
-13. m^oij-jvn^QQ" \>xt\zm&t^}i. mi 

%mm.(Dm\mm}m)^\ztAitmi\--Txm/Hztj^ 
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X^mX'^fji\^^^TXlt. L i N b O3 mM<D:^v h 

me 6° p^±lzmm•t^otmtb\>\ --m. us® 

tC^L/T 1 2 %PMiZf£^ i e) {C?^^-t§0;6W* L 
V^„ Zltlfcmv L iNbOa h#{i6 6° 

jb^ & 7 4 ° ©ISHfcig^'tScD^Wa \ 
[003 8] ^Xh®#llfifeM{CfcV Nt, «fgfiiMtt A 1 

10 - 1 %c u t Ltc^tiK «#>&A 1 x'bmmfjimm-^'^miL 
-r-So *fc> L i T aos msMzmM^mo:>wm 
m^itAuxm^-t^^izix mm(Dm^ms.M 

<D0. 4~2. l%®ra*V Se^lCL iNb03 ®^ 

±izAu xm^mm-^m^izit. mm 

(DO. 5~1. 7%®$gHlC|g^t-6®*W*bV\ * 
fc, Li.TaOs »fei:JCCu-r^«fi«:?g^t-S#^tC 
I*, MS®0. 9-4. 5%(D|gffllC^t--5®*^ S 

fefc L i N b 03 mmiizcu xwmmmt^m^K 

IX mMO)!. 2~3. 6%©«C|S^1-S®*W* 
20 L/V^„ ■ 
[0 0 3 9] Hi 4 (A) ti, 1117 (A) 

>'>c;i'^cD-^?^J&, *fe|gli4 (B) tt-ero^Hl 

l&|gI5:^-fo fefiU mi 4 (A) , (B) tft, ^{cM 

So ISI14 (A) ^mm-^iz. m^^m&y/()i^^it 

^(Dmi (A) ©HSg^ilH^fC, LiTaOa 
LiNbOs #iig^©IlIteY;^{C?^^$4%> AiJ«iI« 

30 tu 36)}cmij{ai«S;&'«ffi:^»OUTlc^Stifc|g 
[0 0 4 0] mi4 (B) 5:#M-t-&lC, »e®jiRi 

t)5R2 ' f>'^m^im^-^iix\>^&o fef£u ^«4s 

Rl . Rl ' . R2 . R2 ' 
40 b, W^Ri ' iiRi 1 / 2 oD^Afe^t'T'S^ 

[004 1] 1.(0^0 ^m^(DW&Mmii&y^ n^^x- 

%, »CLiTa03 ^m^tzm^. 0^0 5:3 8 
° S^Xt4 6° Mr. J:y^*b<{*4 0'' Rh4 6° JEA 

tcmSiZh i N b O3 late^ 0^66° 

Ri:7 4° JSAT, i:y^f*L<lJi^6 8° {Ctg^-t-S:^ 

fciciy, mm±<Dm&(Dm\ims^m^izfji:^j: 

50 ^/j:M»^iiic-e^o^»^lc=bMWI^S:«/MttS 
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[0 0 4 2] tz6x\ :mmmit±m(D^^~mm>\i 
jiffl«rtiT'feSo mii, mi 4 (a) , (b) o^-r 
[0 0 4 3] mi Q\t^mmw>2^m,z^^. 1 1 

DT (interdigital-interdigital transducer) 

m&Mm&y -f 2 o &^-t„ m 1 e ^#M"r-s tc, 

I iDT>'w';b^f2Ott$fefcm0.§tfe;«j^y h:ft>&^3 8~ 
4 6° COYialsXLiTaOs SfSl 1, S)-SV^^i;^J>y 
h^^jtjte 8—7 2° ©YtafigXL iN bOs Sigl 1± 
{CJ^^Stl, L i T a O3 SS&^o fe*^. Sl»'[4 

3 ~ 1 5 %, L i N b O3 
^lf»IS*ffil«t(7)4 ~ 1 2 %<D«ga<Z)ff S ^=t-t-6tif 

i:bTL s AW^MStu i6@Stifc*®?SiiXitt?& 

[0044] mmmmt. mmm&^^\zm-o r 3? 

out ilcfcU^y, ^'i^^A^ffiSiiS^^^SRinli, A*SS 
^2 1 ici^iitc^isti, tti2affiM^M^fC3g^-r 

JcUj&Sc ra#{c, #^®m±«!l»®ffiRout ti, ffi 
«^2 2{c^^il{c^M$ti> |frS3*®m^i»&lcS 

Mi-s»®sv %fc5p^T?fc^ 1 m<7)wm^t. msm 1 
^li:<fc>J5&^;, ftfiBfflAtJwsiiRout (Dmim^n 

»l«v tcflBAAMW^«ffiRin®^lS¥®«»|i:S 

?S^Wcr)if>;&< ^t) 1 /2 5b'!«^T'St)ti-5„ $ & 
IC, ii9g«ffiRin^3±t)JRout X:^\^±<Dm^ 

[0 0 4 5] *^*^a«^{C^3V^T=fo^ 07 (A) , 
(B) (D^tmmzh i T a O3 m^^YHWgX;^ 

[0 0 4 6] mi7ii. M^m(Dm3mmiz^^m^ 
^m&y^)^ 3 0 (Dmrnt^-t^ mi i ^#^^--5 
w^^msLv^m 3 0 \m\zwm\^f=.i^v hm^^ 

3 8'-'4 6° fflYEIiteXLi TaOs |g, t.tcltiJVh 
^t>i6 6'^7A° <55YllffiXLiNb03 ^J:VJ;5eSK 

miizmm^ti. l i t a 03 mm^m^r=.m^. ms: 
cz) 3 ~ 1 5 %0mm(Dm^ ^mt^mmwrn^m^^ 4x 

TVN5„ L iNbOs ^&^d#^fCtt, #tf?^ 

®{i®;SsmS;R®4~l 2%(Z)*gHi;$tl-So 
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^tvfc*ffiMttXtl|:&lBlfC'^t--So 
[0 0 4 7] ^ffi^WM^^^l^^ttS 0}*, 011®^ 

»©AiJWW^«^Rinfe<J:?Jfm;^J«i»mffiRout t 

:tU SeJ{C^(Z)^M^!^^C-^®MI^^RlS:@3^LTV^ 
;&^5b^S^^{CfeV^-C%, EI 7 (A) , (B) 

10 [0 0 4 8] ® 1 8 (i, *5§^®^4SI;teM{C ASgiffi 
^igag7 -f ;y ^5t 4 0 (Z)^j3Sc5:at^„ BI 1 8 

3 8~4 6'' (DYtgHgXLiTa03 feSV%l4:i!3-; 
h^j!)^6 6~7 4° ©YUKXL i N b O3 ^j; IJ;&S 
^Sl l_hlC?^^$tU LiTa03 

Kit. mM(D3~i 5%cDmm<Dm^^m-t&mm9m 
^izit. ?^?«®4~i2%®igffl®j¥3&>it- ssp^rn 

2p:||Si^Jtc feVNT=b, ^ffiMi: hX L 
20 SAW:^^i!iB$tu igi^$tifc*ffiMliX$S:;^iRi{C'^ 

[0049] P'f^ffi?a:7w;i/^4 Oli, 016®^g 

(Z)m*^i»«fs<tl^^^s^®»^m^iRout > fc^J: 
miz-McDRM^Rnm^Lx^^^. ^<Dm, mmm 

«RinttA*«?4 1 tC^StU -MKWMRout 
«m*®?4 2 }C^StlS= 
[0 0 5 0] ;^)^J&^^^^{C i 1217 (A) , (B) (D 

30 mWitmmzmR0):^^yhni5^nw&(Dmm^MM^t 

iz^s>i^-hmmmi&^m5oa)m^^Bto 
[ 0 0 5 1 ] m 1 9 s:#M-r-5tc, ^&.mmm^i§ 5 

Oli5fetCiiB^bfc?!7>y h#*^3 8~4 6° (DYEfigXL 
iTaOs S>€>VN^i:*?>y h^;{)^6 6'~7 4° G)Y|1I 
^X L i N b O3 vj ^jiS^ 1 1 ±IC?^^S tU L 

i T a 03 ^mmzm^ tdm^izix mm 1 1 ±izii.m 
s^i i±ictt, M;R®4~i 2%(DmM(^m^^mt 
^^izmct^. 

[0 0 5 2] mmmmmm^^oit, t^^mihizm 
m-^tit^m-ommmmRt. ^(Dmmizwm-^i^tc- 

Mim 2 om-^ 2 tc^^s4xs= 

50 [0 0 5 3] 7^)^>^)^-5«fi)^^CJ:^J, EI7 (A) , (B) (D 
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•ts^^»*^f#e)nso 1112 0 :^^m(^mGmmi 

[ 0 0 5 4 ] m 2 0 ^mm-^ m'mmm^ e 
oimizmaLr^^A^if hm^^a 8~4 6° ^yw^xl 

!|gXL i NbOs V^Ji?>^l i±KJ^m^tU L 

i T a 03 ^mmzm^tcM^Kix mm 1 1 -hicim 

3 ~ 1 5 %©IEH®^$ ^W-t-Siif;]^a®;0'5?^fi!c$ 10 
®«1 lilCl*, M«®4~1 2%(©$gHOj?$^^'r 

®AiJM»«®Rin33J;thmffiiJWgaffiRout iilBI 
#^S^CD, ^tl-?4xA:^j5g? 6 1 13 * tJfffiijS^ 6 2 

KM^nriL-M<^wmMRi , R2 s 6 fc 
mm&Ri ©si®®i»ii¥fc^stifcsi 20 

xmmmR2 ©^2©«»if^ii^sti-g>o 

[0 0 5 5] ti-^-fy-^^m^iC^^). EI7 (A) . (B) © 
[0 0 5 6] 

L i T a 03 ^(Dit}y h^^s ^mmizm^^ 

[0 0 5 7] m^G, l^<7>:^m0<miZj:ti 

L i T a 03 mmmizj^^-^ti^wi^^ a 1 

1 8m^(D^mM(mmiZ^^it. L i T a 03 ^CD 

is^vhn^. mmmKmm^ntcnmcDm^immzM 
LxMMitt&ztizj:^), m^^m^x\ jtiv^mu 

[0 0 5 8] mimi 9-2 itm(Dimm<mmz^ 
M LiNh 03 ««co* vhnt:. ^mmizm^ 
i^tir=.mm(Dm\iMMizMhxmmt't&ztK^ 
im<:iii^m/bx\ &\,^mmmu nmito)mntzm>&. 50 
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©mic j:tv«> L i N b 03 mmmizm^^n&m 

So 

[0 0 5 9] If #1^2 4-3 Qtm<Di?m^O^'miZ^ 

LiNb03«^®*^yi>#&, »^®^c?g^(!c 

So 

[02] ^mm(Dm&^mmt^mx&^, 

[03 ] 2^58H>9©iiS?:Si^1-2.3iJ®igT-fe§; 
[04] ^4f;&:;^r»y h:^<7)L i T a O3 aS}Co^^T, 

[05] ^^;5;:^^)/ ^:^|®L i T aOsiS^fcoVxT, 

[06] L i N b 03 muhizmm^t^tm'imm&y 

0T'S)S„ 

[07] (A) , (B) li, ^ti^n:^mmmi^ 
[08] mn (DW^^ky ^ )\'9(n)mMxm3k>Ly 

[09] (A) \%y ■< )]jr^^mmiziB'^:^nm\. 
[01 0] 07 (A) , (B) \zB.\jf=.y^ }y^om& 

[011] 07 (A) , (B) ic5^bfc^-^;v^f{cfcnt 
L i T a 03 wmt'^^fcM^o^WS^v h#2;« 

[01 2] 07 (A) , (B) fc^bfc>'>r;i/<5f}cfev% 

T, L i T a O3 Wm^-^f=mh<}:>'^mS<\znt^ 
XSi^c 

[013] 07 (A) , (B) \zm^fz.y ^ )\j9\ZiB'^^ 
X. L i N b O3 f=.^(D^M^lC*f-r S 

^mM-omm:. u^f£mmivYn\z':i\vr:^'fm 

[014] (A) , (B) \X 

mmin--''^m\zi,^n'mmky ^ Mo^^m^mm 

[015] 0i4(?)-^^J{ci:S#[4^®M:7^';i/^Sf 
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[016] ^mm(Dm2^miz^^mmmm.y^)v 
[019] :mm(Dm5MmK^?> i jk- h#f£*® 

[02 0] 2ti:|g^®^6||jgMtcJ:S25K-h3P'I4«® 10 Rl mm 
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[02 1] vm0^\mm^mm(Dmm^m.(Dm^ 

1 0, 2 0, 3 0, 4 0, 5 0. 6 0 SP'ffi^M^^-r 

1 1 ffiSS^ 

2 1, 3 1, 4 1, 5 1, 6 1 A:ljm- 
2 2, 3 2, 4 2, 5 2, 62 m:t;iW 
Rl , Rl ' , R2 , R2 ' 



[01] 



[02] 



[03] 



* J5 W © flE Iffi* w w 6 H 




(Xl) 




M !^ ^ ^ 8 



o o o d 




m 



i 



c wm /eP) v w w » 



[02 0] 



1^ 
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[H6] 



mil 




o o o 

CX/8P3 V» »^ 



(B) 



• QND 




R2 



X 



"my bin 



OUT 



GND 



R2' 



IN 



IDhrfDI- 

1=3 cn OUT 



R2 
O- 



[mi 0] 



mi 1] 



H7 (A) . (B) lcij^Lfc'7-<lP5^«>fK|?!W««rt±*»Wr«BB 
O 



((») 




IIAft (MHx) 



S7 (A) , (B) tC?i^tft:7'r'P^li:»t:^2. L }TaO, 
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